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RI YHKLFOHV DQG GHVFULEHV WKH WUDIILF FRXQWLQJ V\VWHPV LQ HDFK FRXQWU\ 7KH VWDWHRIWKHDUW UHSRUW KDV
IXUWKHUPRUHEHHQXVHGDVDEDVLV IRUGHYHORSLQJDSUHOLPLQDU\YHKLFOHFODVVLILFDWLRQV\VWHPLQWURGXFLQJ











7R TXDQWLI\ WKH DFFXUDF\ RI WKH PHDVXUHPHQWV DFFRUGLQJ WR D FODVVLILFDWLRQ VFKHPH HDFK YHKLFOH
FDWHJRU\ KDV WR EH FRQVLGHUHG LQGLYLGXDOO\:KLOH GHILQLQJ WKH HUURU DV WKH SUREDELOLW\ WKDW D UDQGRP
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7UXHQRRIYHKLFOHVLQFDWHJRU\N   
2WKHUW\SHVFODVVLILHGLQWRFDWHJRU\NHUURUW\SH%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VLJQDWXUH 6LJQDOV JHQHUDWHG E\ GLIIHUHQW YHKLFOH W\SHV GLIIHU LQ VKDSH DPSOLWXGH GXUDWLRQ HWF DQG
KHUHE\ FRQVWLWXWH WKH EDVLV IRU WKH YHKLFOH FODVVLILFDWLRQ GDWD SURFHVVLQJ DOJRULWKP 7KH SHUIRUPDQFH


















UHSUHVHQWDWLRQRI WUDIILF IORZRQ WKHURDGVHFWLRQVZKHUH WKH ORRSGHWHFWRUVH[LVWHG8VLQJ WLPHVWDPSV
VSHHG UHFRUGLQJV DQG ORRS ORFDWLRQV YHKLFOHV UHFRUGHG E\ WKH GHWHFWRUV DQG YLGHR LPDJHV ZHUH
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RI LQVWDOODWLRQ&KHXQJ HW DO IRXQG DGHWHFWLRQ UDWH RI  SHUFHQW LQ WKHLU VWXG\ DQG IRXQGSHUFHQW
DFFXUDF\ LQ DYHUDJH YHKLFOH OHQJWK DQG VSHHG HVWLPDWHV ZLWK D VLQJOH VHQVRU 7KH ORFDOL]HG FKDQJH
DVVRFLDWHG ZLWK WKH PDJQHWLF VHQVRU DOORZHG IRU FODVVLILFDWLRQ RI WKH YHKLFOHV EDVHG RQ WKH PDJQHWLF
VLJQDWXUHZLWKRXWLQFRUSRUDWLQJWKHOHQJWKZLWKSHUFHQWDFFXUDF\
7KH SXUSRVH ZLWK WKH VWXG\ PDGH E\ 1RRUDODKL\DQ HW DO ZDV WR LQYHVWLJDWH WKH IHDVLELOLW\ RI
GHYHORSLQJ D WUDIILFPRQLWRULQJGHWHFWRU IRU WKHSXUSRVHRI UHOLDEOHRQOLQHYHKLFOH FODVVLILFDWLRQ WR DLG






WUDIILF VFHQH 9HKLFOH GLPHQVLRQV ZHUH XVHG WR FODVVLI\ YHKLFOHV LQWR WZR FDWHJRULHV FDUV ZKLFK
FRQVWLWXWH WKHPDMRULW\RIYHKLFOHVDQGQRQFDUV YDQV689¶VSLFNXS WUXFNV WUDFWRUWUDLOHUVVHPLVDQG
EXVHV7KHV\VWHPZDVWHVWHGRQLPDJHVHTXHQFHVRIKLJKZD\VFHQHVDQGLWZDVIRXQGWKDW WKHV\VWHP
ZDVDEOHWRWUDFNDQGFODVVLI\PRVWYHKLFOHVVXFFHVVIXOO\,QDPLQXWHVHTXHQFHRIIUHHZD\WUDIILF







7KH VWDWHRIWKHDUW UHSRUW LQ WKH 1RU6,.7 SURMHFW SUHVHQWV WKH VLWXDWLRQ LQ WKH 1RUGLF FRXQWULHV LQ
WHUPV RI FXUUHQW GHILQLWLRQV IRU WKH YHKLFOH FODVVLILFDWLRQ V\VWHP DQG QHHGV LQ WKH YLVLEOH IXWXUH IRU
GLIIHUHQW W\SHVRI WUDIILFGDWD LQ WKHGLIIHUHQW1RUGLFFRXQWULHV7KHUHSRUWDOVRSUHVHQWVDQRYHUYLHZRI
WUDIILFUHJLVWUDWLRQHTXLSPHQWWKDWLVEHLQJXVHGWRGD\LQWKH1RUGLFFRXQWULHV7KHUHSRUWDQGWKHHYLGHQFH
FROOHFWHG GXULQJ WKH VXUYH\ IRUPV WKH EDVLV IRU FRQWLQXHG HIIRUWV WR GHYHORS D FRPPRQ VWDQGDUG IRU
YHKLFOHFODVVLILFDWLRQLQWKH1RUGLFFRXQWULHV
7KHUHSRUWVKRZVWKDWWKHFXUUHQWVLWXDWLRQYDULHVJUHDWO\EHWZHHQFRXQWULHV$YHU\GLIIHUHQWSLFWXUHLQ














HDFK FRXQWU\ KDV GHYHORSHG LWV RZQ ZD\ RI FODVVLI\LQJ YHKLFOHV :LWKLQ HDFK FRXQWU\ LW KDV DOVR












:LWK DGGLWLRQDO LQIRUPDWLRQ LW ZLOO DOVR EH SRVVLEOH WR FDWHJRUL]H WKH YHKLFOHV RQ EDVLV RI RWKHU





































































RI YHKLFOHV DQG WR REMHFWLYHO\ FRPSDUH GLIIHUHQW W\SH RI UHJLVWUDWLRQ HTXLSPHQW¶V DELOLW\ WR FODVVLI\
YHKLFOHV
1RU6,.7VWXGLHV
7KHUHDUH VHYHUDORWKHU WHFKQRORJLHV WKDQ LQGXFWLYH ORRSV WKDW FDQEHXVHG IRUYHKLFOHFODVVLILFDWLRQ
DQG WKHPDLQREMHFWLYHZLWK WKH WHVWLQJZLWKLQ WKH1RU6,.7SURMHFW LV WR LQYHVWLJDWH WKHFDSDELOLWLHVRI
GLIIHUHQW WUDIILF FRXQWLQJ WHFKQRORJLHV WR FODVVLI\ YHKLFOHV DFFRUGLQJ WR WKH FODVVLILFDWLRQ WDEOH 7KUHH
ODUJH WHVW VLWHV KDYH EHHQ FRQVWUXFWHG DQG WKH WHVW SODQV LQFOXGHV ERWK WKH VWDQGDUG HTXLSPHQW LQ WKH
1RUGLFFRXQWULHVDQGDOWHUQDWLYHWHFKQRORJLHV
(YHQLIYLGHRUHSUHVHQWWKHWUXWKYLGHRUHFRUGLQJVDUHDOVRHQFXPEHUHGZLWKXQFHUWDLQWLHVDQGDUHLQ
DGGLWLRQ ODERU LQWHQVLYH2QH RI WKH FKDOOHQJHV KDV WKHUHIRUH EHHQ WR FRPH XSZLWK DQ DOWHUQDWLYH DQG
UHOLDEOH UHIHUHQFH V\VWHP $V D SDUW RI WKH SUHSDUDWLRQV IRU WKH FRPSUHKHQVLYH WHVWV WKHUH KDV EHHQ
FRQGXFWHGDWHVWSLORWVWXG\WRWHVWDQHZUHIHUHQFHV\VWHPEDVHGRQOLFHQVHSODWHUHDGLQJV
)LJXUHVKRZWKHUHIHUHQFHV\VWHPVHWXSDWWKH6ZHGLVKWHVWVLWHLQ%RUOlQJHZLWKWZR$135FDPHUDV
D UDGDU DQG D YLGHR FDPHUD LQ HDFK GLUHFWLRQ 2QH FDPHUD KLWWLQJ WKH QXPEHU SODWH LQ IURQW DQG RQH
FDPHUDKLWWLQJWKHQXPEHUSODWHEHKLQGWKHYHKLFOH













































































7KH SODQ LV WR FRQGXFW IXOO WHVWV RQ WKH WKUHH WHVW VLWHV LQ 6ZHGHQ 'HQPDUN DQG 1RUZD\ DQG
FRPSUHKHQVLYHWHVWLQJLVDOUHDG\GRQHRQWKH1RUZHJLDQ1RYHPEHUDQG6ZHGLVK-DQXDU\
WHVW VLWH7KHSURMHFW¶V 1RU6,.7
VDPELWLRQ LV WKDW WKHQXPEHURI WUDIILF UHJLVWUDWLRQHTXLSPHQW LQ WKH
WHVWVVKRXOGEHOLPLWHGEXWDWWKHVDPHWLPHWKHVSUHDGEHWZHHQGLIIHUHQWW\SHVRIVHQVRUWHFKQRORJLHVKDV
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$VFDQEHVHHQIURPWDEOH WKHUH LVD UDWKHUJUHDWYDULDWLRQEHWZHHQ WKHGLIIHUHQW WHFKQRORJLHVERWK
ZLWK UHJDUGV WR WKH WRWDO QXPEHU RI YHKLFOHV DYHUDJH VSHHG DQG FODVVLILFDWLRQ E\ YHKLFOH OHQJWK 7KH
GLIIHUHQWORRSUHFRUGHUVDOVRVKRZDJUHDWHUGLIIHUHQFHLQWKHUHVXOWVWKDQH[SHFWHG7KHIDFLWKDVQRWEHHQ











KLWV RQ WKH 1RUZHJLDQ WHVW VLWH 7KH PRVW REYLRXV VROXWLRQ ZLOO EH WR XVH HOHFWURQLF WUDQVSRQGHUV
FRQWDLQLQJ LQIRUPDWLRQ DERXW YHKLFOH FODVV W\SH RI IXHO HPLVVLRQ FODVV HWF 7KLV NLQG RI V\VWHP LV
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